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Prior Art 2 

Publication number: Japanese Patent Laid-open No. 10- 
151005 

Date of publication: 9 June 1998 

Date of application: 10 January 1997 

Patent number: Examination not requested 

Title of the invention: Method of manufacturing female 

member 

for hook-and-loop fastener 
Applicant: T6y6 Boseki KK (Toyobo Co. Ltd) 

Abstract: 

This invention provides a method of manufacturing a female 
member for a hook-and-loop fastener with superior engagement 
strength and ease of moulding. Spun-bonded non-woven fabric 
is punched with no. 30-42 felting needles to form loops on at 
least one surface thereof. The loops are then fixed with 
adhesive. The weight of the spun-bonded non-woven fabric is 
preferably in the range 40-300 g/m 2 . The thickness of the 
synthetic fibre filaments is preferably in the range 1-20 
denier. It is preferable to fix the loops on to the surface 
of the spun-bonded non-woven fabric with adhesive. The amount 
of adhesive applied is preferably in the range 1-25 wt% in 
relation to the weight of the spun-bonded non-woven fabric. 
The number of needle punches may be 10 , 50 or 100 needles/cm 2 . 
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(57) [Abstract] 

[Problem] To provide a method of manufacturing a female member for a hook-and-loop fastener 
with superior engagement strength and conformability. 

[Means of solving the problcmj 

Spun-bonded non-woven fabric is needle-punched with no. 30-42 felting needles to form loops 
on at least one surface thereof after which the loops are fixed with adhesive. 
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[Specification] 
[Claims] 
[Claim 1] 

A method of manufacturing a female member for a hook-and-loop fastener characterised in that 
spun-bonded non-woven fabric is needle-punched with no. 30-42 felting needles to form loops 
on at least one surface of said non-woven fabric, after which adhesive is added at a ratio of 1-25 
wt% in relation io ihe weight of said non-woven fabric. 

[Claim 2] 

The method of manufacturing a female member for a hook-and-loop fastener according to Claim 
1, wherein the adhesive consists of a polyacrylatc. 

[Detailed description of the invention] 
[0001] 

[Technical field to which the invention belongs] The present invention relates to a method of 
manufacturing a female member for a hook-and-loop fastener for use in everyday commodities, 
construction materials and elsewhere. 

[0002] 

[ Prior art] Because of their usefulness, hook-and-loop fasteners have come to be employed in 
a variety of fields including clothing, shoes, curtains and other everyday commodities, building 
materials for use in soil improvement and elsewhere, and as an industrial material for simple 
packaging and other purposes. Hook-and-loop fasteners consist basically of male members 
(hooks) and female members (loops). In accordance with their application and conditions of use, 
much research and experimentation has hitherto been conducted on the shape of the hooks and 
loops, and on the materials of which they are made. 

[0003] However, most of this research and experimentation has been in relation to the hooks, 
and very little has been done concerning the loops. Typical examples of loops are either made of 
knitted fabric or formed by partial scuffing of a woven fabric. Both have been defective in terms 
of engagement strength and durability. 
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[0004] Other loops make use of non-woven fabric. In this case, 2-40 folds per centimetre are 
created on the surface of a long-fibre non-woven fabric. The depth of the folds is 0.2-3 mm 
(Japanese Laid-Open Patent Application No. H6[1994]-33359). However, such hook-and-loop 
fasteners involve nothing more than the creation of grooves on a long-fibre surface. As such they 
are poor in terms not only of durability of peel strength and tensile strength, but also of resistance 
to extraction. N sit her of these methods of manufacturing hook-and-loop fasteners offered stability 
of engagement strength and durability. 

[0005] Meanwhile, short-fibre non-woven fabric is sometimes used in the field of disposables, 
but the loops arc poor in terms of strength or resistance to extraction, and are not suitable for 
applications involving repeated use. Attempts have been made to solve this problem by increasing 
the thickness of the fibres or by fixing them with adhesives or low-melting fibres. In either case, 
they feel hard, are of limited applicability, and cannot be produced in a stable fashion. 

[0006] 

[Problem which the invention seeks to solve] In order to overcome the weak points in the 
conventional methods, it is an object of the present invention to provide a method of 
manufacturing a female member for a hook-and-loop fastener with superior engagement strength 
and conformability. 

[0007] 

[Means of solving the problem] The present invention adopts the following means of solving the 
abovementioned problem. That is to say, it is a method of manufacturing a female member for a 
hook-and-loop fastener characterised in thai spun-bonded non-woven fabric is needle-punched 
with no. 30-42 felting needles to form loops on at least one surface of the non-woven fabric, after 
which adhesive is added at a ratio of 1-25 wt% in relation to the weight of the non-woven fabric. 
[0008] 

[Mode of implementation of the invention] There follows a detailed description of the present 
invention. In the method of manufacturing a female member for a hook-and-loop fastener to 
which the present invention pertains, needle-punching with no. 30-42 felting needles is executed 
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on at least one .surface of a synthetic fibre spun-bonded non-woven fabric in such a manner as to 
form loops on he other surface. Spun-bonded non-woven fabric is selected for use here because 
unlike other types of non-woven fabric, and especially short-fibre non-woven fabric, it is formed 
of filaments, which endow it with excellent properties of peel strength and tensile strength, making 
it suitable for u*c in the female member of a hook-and-loop fastener. 

[0009] The weight of the spun-bonded non-woven fabric is preferably in the range 40-300 g/m 2 . 
If it is less than iO g/m 2 , the number of fibres decreases, with consequent reduction in engagement 
strength, which is undesirable, On the other hand, if it is in excess of 300 g/nr, the fabric becomes 
hard, making it difficult to conform to uneven shapes, which is also undesirable. 

[0010] Examples of raw materials for the synthetic fibres constituting the spun-bonded non- 
woven fabric indude polyethylene terephthalate, polybutylene tcrcphthalate and other polyester 
fibres, copolymcrised polyester fibres containing isophthalic acid, other types of copolymerised 
polyester fibre, fibres containing modified polyethylene terephthalate and similar compounds, and 
aliphatic or aromatic polyamide fibres. Preferable among these arc fibres which are high in terms 
of strength and ratio of elongation. 

[0011] The thickness of the synthetic fibre filaments is preferably in the range 1-20 denier. If it 
is less than 1 denier, the individual filaments are not strong enough, and arc easily broken by the 
male member during engagement, thus ceasing to fulfil the role of a fastener. If, on the other hand, 
the thickness ot the filaments is in excess of 20 denier, they fail to entangle easily during the 
process of needle-punching. The resultant non-woven fabric is undesirable because it is lacking 
in strength and has a pronounced prickly feel. 

[0012] Next, the felting needles are preferably nos. 30-42. Below no. 30, the needles are too 
thick and leave obvious holes where they have penetrated the non-woven fabric. Moreover, it is 
undesirable because of the resultant magnification of the mottled appearance of the non-woven 
fabric. Meanwhile, needles above no. 42 are too slender and tend to break. This is undesirable 
because it leads to a marked fell in productivity. 
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[0013] The felting needles are preferably such that the first barb penetrates the non-woven fabric 
and the head-plate to a depth of 0.3-7 mm. This permits the formation of loops which suitably 
increase the engagement strength. Furthermore, in the interests of increased engagement strength 
of the female member it is preferable for the number of loops to be in the range 10-100 per square 
centimetre. 

[0014] These Joops arc formed by needle-punching on at least one surface of the spun-bonded 
non-woven fabric. It is of the utmost importance that the loops arc fixed on to the surface of the 
spun-bonded non-woven fabric with adhesive. In other words, the presence of the loops on one 
or both surface*, of the spun-bonded non-woven fabric creates a looped surface, which is then 
subjected to resui treatment with the aid of the adhesive, so that the loops arc fixed in an upright 
position. The amount of adhesive applied is preferably in the range 1-25 wt% in relation to the 
weight of the spun-bonded non-woven fabric. If it is less than 1 wt%, it will scuff when peeled 
after engagement with the male member of the hook-and-loop fastener, causing the male member 
to clog. At the same time, the strength of the non-woven fabric will be reduced, engagement 
strength will decrease markedly, and repealed use will cease to be feasible. If on the other hand 
the amount of adhesive applied is in excess of 25 wt%, the loops will adhere firmly in prone 
position, the surface of the non- woven fabric will become hard, and it will be difficult for the male 
member of the hook-and-loop fastener to penetrate within the female member. This is undesirable 
because it leads to a marked reduction in engagement strength. 

[0015] The loops are fixed on one or both surfaces of the spun-bonded non-woven fabric in an 
upright position, and it is preferable for them to stand at an angle of 60-1 20E in relation to the 
surface of the fabric. This is in order to increase both engagement strength and durability thereof 

[0016] It is desirable that a polyacrylatc adhesive be used, examples including synthetic rubber 
latex, epoxy resin, urelhane resin, and mixtures of such adhesives. The degree of hardness of the 
adhesive used may be selected and adjusted as required, but considerations of feel point to a 
preference for a .soft adhesive. The adhesive is normally applied by means of immersion, but other 
methods such as coating, spraying and foam treatment may also be adopted. 
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[0017] 

[Embodiments] The present invention will now be described in greater detail with the aid of a 
number of embodiments, but it is in no way limited to these. It should be added that the methods 
of measurement adopted for the purpose of the present invention are as follows. 

[0018] (A) Engagement strength of the female member for a hook-and-loop fastener (N / 5 cm 
width) 

This was measured in accordance with JIS L3416-1994, 1 6.4.1 Tensile Shear Strength. Initial 
engagement strength (N / 5 cm width) was measured, along with engagement strength (N / 5 cm 
width) after attaching and detaching eight times. Here, N stands for newton. Products were 
judged to have passed if the initial engagement strength and the engagement strength (N / 5 cm 
width) after attaching and detaching eight times were both at least 78 N / 5 cm width. As may be 
seen from Figs. 1 and 2, the method of overlaying and fastening the hook-and-loop fastener 
involved o verla ying 5 cm-wide samples to a length L of 5 cm. The maximum tensile shear load 
(N) was determined, and shown as the engagement strength (N / 5 cm width). The data represents 
the mean values of five samples. Apart from this, the methods followed were those described in 
the abovementioned JIS standards. In the drawings, 1 is a male member for a hook-and-loop 
fastener, 2 is a female member, 3 is a grip, and 4 is a grip. 

(B) Conformability (mm) 

Bending resistance was measured in accordance with JIS LI 906, 1 4.7.1 (canlOever method). 
Products were judged to have passed at 180 mm or below. 

[0019] (C) F«l 

Ten volunteers tested the products by touching them with their fingers. O shows that a product 
is cushioned, X that it is like cardboard. 

(D) Overall assessment 

Rated in terms of engagement strength, conformability and feel, G represents a product which is 
especially outstanding, O outstanding, A normal, and X poor. 
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[0020] Embodiments 1-5, Comparative Examples 1-2 

Polyethylene phthalate (PET) was melt-spun, and the filaments were coDected randomly on a net. 
They were then subjected to light thermo-compression bonding with the aid of an embossed roller 
to produce non woven fabric sheets of varying thicknesses of fibre and weight. The resultant 
sheets were subjected to needle-punching with various sizes of felting needle and treated with a 
polyacrylate binder emulsion to yield the non-woven fabrics listed in Table 1. It should be added 
that needle-punching was implemented on one surface so as to form loops on the other surface. 
Engagement strength was assessed using mushroom-shaped hooks (Kuraray Magilock S5002). 
The results are «.hown in Table 1. 
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[0022] Tabic 1 shows additionally the results of a similar assessment of conventional spun- 
bonded non- woven fabric with binder only added (Conventional Example 1), spun-bonded non- 
woven fabric emboss-finished on one side (Conventional Example 2), and short-fibre non-woven 
fabric subjected to needle^punching and treatment with a binder (Conventional Example 3). 
(0023J The foilowing facts may be confirmed from Table 1. Embodiments 1-5 of the present 
invention were outstanding in terms of engagement strength, confbrmability, feel and all other 
aspects. Comparative Example 1 was needle-punched with finer needles (the felting needle 
number is higher), which yielded a greater number of needle punches. As a result there was too 
much entanglement between fibres, and engagement with the hooks was poor. Comparative 
Example 2, on the other hand, was needle-punched with thicker needles (the felting needle number 
is lower), yielding a smaller number of needle punches. Entanglement between fibres was poor, 
and the fibres were fixed with the binder. As a result, engagement strength was low, and the 
product was unsatisfactory in terms of comformability and feci. In Conventional Example 1, an 
adhesive (binder) was applied without needle-punching, so that engagement strength was very low. 
In Conventional Example 2, no adhesive was applied either, and engagement strength was minimal. 
In Conventional Example 3, short-fibre non-woven fabric was needle-punched and adhesive 
applied, but it was stfl] unsatisfactory in terms of engagement strength. 

[0024] 

[Effect of the invention] The present invention makes it possible to obtain in a stable manner a 
female member J or a hook-and-loop fastener which exhibits outstanding engagement strength, 
along with favourable confbrmability and feel. 

[Brief description of the drawings] 

Fig. 1 is an oblique view showing how the members of the hook-and-loop fastener are overlaid. 
Fig. 2 is a cross- sectional view showing how the hook-and-loop fastener is fastened. 

[Explanation of the codes] 

1 Male member for a hook-and-loop fastener 

2 Female member for a hook-and-loop fastener 

3 Grip 
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Prior Art 2 

Publication number: Japanese Patent Laid-open No. 10- 
151005 

Date of publication: 9 June 1998 

Date of application: 10 January 1997 

Patent number: Examination not requested 

Title of the invention: Method of manufacturing female 

member 

for hook-and-loop fastener 
Applicant: T5y6 B6seki KK (Toyobo Co. Ltd) 

Abstract: 

This invention provides a method of manufacturing a female 
member for a hook-and-loop fastener with superior engagement 
strength and ease of moulding. Spun-bonded non-woven fabric 
is punched with no. 30-42 felting needles to form loops on at 
least one surface thereof. The loops are then fixed with 
adhesive. The weight of the spun-bonded non-woven fabric is 
preferably in the range 40-300 g/m 2 . The thickness of the 
synthetic fibre filaments is preferably in the range 1-20 
denier. It is preferable to fix the loops on to the surface 
of the spun-bonded non-woven fabric with adhesive. The amount 
of adhesive applied is preferably in the range 1-25 wt% in 
relation to the weight of the spun-bonded non-woven fabric. 
The number of needle punches may be 10, 50 or 100 needles/cm 2 . 
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